Acetaldehyde depresses myocardial contraction and cardiac myocyte shortening in spontaneously hypertensive rats: role of intracellular Ca2+.
Acetaldehyde (ACA), the major metabolite of ethanol, exerts both stimulatory and depressive actions on myocardial tissue. We have recently shown that ACA depresses myocardial contraction, cardiac myocyte shortening and intracellular Ca2+ transients in normal rat heart. The purpose of the present study was to determine the influence of hypertension on ACA-induced myocardial actions. Mechanical properties of left ventricular papillary muscles and ventricular myocytes isolated from both 25-week-old normotensive Wistar-Kyoto (WKY) and spontaneously hypertensive rats (SHR) were evaluated using force-transducer and video edge-detection, respectively. Papillary muscles and cardiac myocytes were electrically stimulated to contract at 0.5 Hz. Contractile properties analyzed include: peak tension development (PTD), peak twitch amplitude (PTA), time-to-PTD/PTA (TPT/TPS), time-to-90% relaxation/relengthening (RT90/TR90) and maximal velocities of contraction/shortening and relaxation/relengthening (+/-VT/+/-dL/dt). Intracellular Ca2+ transients were measured as fura-2 fluorescence intensity (FFI) changes. ACA (1-30 mM) depressed PTD without affecting other mechanical indices in both WKY and SHR myocardium, with maximal inhibition of 64 and 69%, respectively. SHR myocytes exhibited increased cell dimension, baseline PTA and resting intracellular Ca2+ levels, compared to WKY counterparts. ACA (0.03-30 mM) depressed PTA without affecting TPT, TR90 and +/-dL/dt. The maximal inhibitions were 31 and 36% in WKY and SHR groups, respectively. Interestingly, ACA exerted a biphasic effect on FFI, displaying potentiation at lower doses (<3 mM) and inhibition at higher doses (>3 mM). The maximal increase in FFI changes were 19 and 22% at 0.3 mM and the maximal decreases were 37 and 29% at 30 mM ACA, in WKY and SHR myocytes, respectively. Neither resting intracellular Ca2+ levels (FFI) nor fluorescence decay time (FDT) were affected by ACA. The increase in FFI was attenuated by propranolol (1 microM), whereas the decrease in FFI was reversed by BayK 8644 (1 microM). These results suggest that hypertension does not appear to alter ACA-induced myocardial depression. The mechanism underlying ACA-induced myocardial actions may involve increased beta-adrenergic activity at low doses and reduced Ca2+ entry and/or release at high doses.